Determination of amphetamine, methamphetamine, and hydroxyamphetamine derivatives in urine by gas chromatography-mass spectrometry and its relation to CYP2D6 phenotype of drug users.
Amphetamine, a CYP2D6 substrate, is widely used by truck drivers, and the extent to which different people metabolize the drug has only been determined in an isolated or reduced number of samples. A gas chromatography-mass spectrometry method is implemented to simultaneously determine amphetamine, methamphetamine, and hydroxyamphetamine in the urine of drug users. This method is a useful contribution to a well-established field. The main improvements are the use of liquid-liquid extraction, the trapping of the amphetamines as their hydrochloride salt, as a solution to the volatility of these analytes, and its application to assess the CYP2D6 metabolic phenotype of amphetamine users, which is innovative. Calibration curves ranged from 125 to 1000 ng/mL and had an r(2) greater than 0.99. The validation data (precision, accuracy, and recovery) shows the reproducibility and selectiveness of the method. The method is applied to determine the metabolic ratio (MR) in 121 urine specimens of federal highway drivers who underwent random mandatory roadside testing for drugs. The statistical analysis of the MR shows the presence of three different groups, which according to the established groups for CYP2D6 and the amount of the drug metabolized, are classified into extensive metabolizers (EM), intermediate metabolizers (IM), and poor metabolizers (PM). The biological consequences of these differences in amphetamine metabolism, such as impaired driving, a risk to develop Parkinson's disease, or an addiction, need to be further studied.